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u, a v . inspuct, ion, a r of tht, past perforGncc and a bricl

hydrolob £L, ttato., u" the d, ... A brief assss;;nt is included at the
be ini* of thec report. 1 hav'2 apprv. tnt report and support the

findin:s and recomm:endations described in Section 7 and ask that you

kecu, me intorined of the actions taken to implement them. This tollow-u.
action is a vitally important part of this program. 0

A copy of this report has been forwarded to the Water Resources board,

the cooperating agency for the State of New Hampshire. In addition, a

copy of the report has also been turnished the owner, Town & Country

Homts, Inc., Haverhill, New Hampshire.

Copies of this report will be made available to the public, upon

request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date

of this letter.

I wish to take this opportunity to thank you and the Water Resources 0

Board for your cooperation in carrying out this program.

Sincerely,

Incl MXX B

As stated Colonel, Corps of Engineers

Division Engineer
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NATIONAL DAI INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No: NHO0195
Name of Dam: Lower Mountain Lake
Town: Haverhill
County and State: Grafton County, New Hampshire
Stream: Waterman Brook

Date of Inspection: November 20, 1978

BRIEF ASSESSMENT

U The Lower Mountain Lake Dam is an earth embankment structure 0
with a continuous impervious earth core and cutoff trench. The dam
is 960 feet long with a maximum height of 32.5 feet. Each face of
the core wall is sloped at IH:lV while the pervious upstream shell
slopes at 3H:lV. The crest is 13 feet wide and the downstream face
slopes at 2H:IV. There are three outlets including an 84-inch over-
flow pipe spillway, a 24-inch diameter low-level outlet conduit and 0
an emergency spillway.

The dam was designed by the former engineering firm of Rollins,
King and McKone Inc., of Manchester, New Hampshire; constructed in
1967 by Moulton Construction of Lebanon, New Hampshire.

Based on the small size and low hazard classification and in
accordance with Corps guidelines, the test flood is the 100-year
flood. The test flood inflow of 1,580 CFS (420 CSM) produces a
routed test flood outflow of 1,242 CFS which overtops the emergency
spillway by 2.2 feet. With water level at the top of the dam, the
spillways will pass 1,765 CFS (469 CSM) which is 142 percent of the
test flood.

The dam is in fair condition. Seepage was observed in five
specific locations along the downstream toe of the dam. The following
items require attention:

1. Riprap should be replaced where previously removed from the
left side of the emergency spillway.

2. The in-place soil characteristics of the emergency spillway
should be evaluated by a qualified engineer in order that
erosion protection measures can be recommended if necessary.

3. The method of operating the low-level discharge conduit is
dangerous and undependable. A service pier should be con-
structed and the chain operated shear gate should be replaced
by a stem operated gate valve.

4 0 4 0 a 0 U 0 S 0 a 0 9 U S 0 • 0
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4. The existing service bridge to the outlet spillway needs

painting and the grating on the outlet riser pipe needs

replacing. p

5. A program of annual inspection should be implemented.

6. Flow characteristics and quantity should be measured and

recorded in the area of the downstream low-level outlet

conduit.

* S

Cn 19 61 C , WALTER A.
-uJ HENRY -
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This Phase I Inspection Report on L'_'W r . :.tLu4. Lc.k "
E6 has been reviewed by thr undersiFred Review Board zembers. In our S S

opinion, the reported findings, conclusions, and recommendations are
consistent vith- the Re:o._.-n.ee Guldelinee for Safety Inepectior of
Dams, and vith food engineering judgment and practice, an- is hereby
submitted for approval.

RICHARD DIBUONO, M=.-,ER
Water Control Branch
Engineering Division S S

ARAMAST MAHTES IA-N, ME-3ER
Geotechnical Enqineerino Branch
Engineering Division

CARNEY M. TERZIAN, CHAIRKIAN
Design Branch
Engineering Division

APPROVAL RECOMOENDED: 0

Chief, Engineering Division
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PREFACE

I ~ This report is prepared under guidance contained in the Recoin- S
mended Guidelines for Safety Inspection of Dams, for Phase I Inves-
tigations. Copies of these guidelines may be obtained from the
Office of Chief of Engineers, Washington, D.C. 20314. The purpose
of a Phase I Investigation is to identify expeditiousr'y those dams
which may pose hazards to human life or property. The assessmenLI V of the general condition of the dam is based upon available data S
and visual inspections. Detailed investigation, and analyses in-
volving topographic mapping, subsurface investi,7caions, testing and
detailed computational evaluations are beyon6 the scope of a Phase I
Investigation; however, the investigation is intended to identify any
need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspection
team. In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of

K the dam, removes the normal load on the structure and may obscure
certain conditions which might otherwise 'oe detectable if inspected
under the normal operating environment of the structure.

It is important to note that the condition of a dam depends on

numerous and constantly changing internal and external conditions, and
is evolutionary in nature. It would be incorrect to assume that the
present condition of the dam will continue to represent the condition
of the dam at some point in the future. Only through continued care
and inspection can there be any chance that unsafe conditions be
detected.

Phase I inspections are not intended to provide detailed hydro-

logic and hydraulic analyses. In accordance with the established
Guidelines, the Spillway Test Flood is based on the estimated "Probable
Maximum Flood" for the region (greatest reasonably possible storm
runoff), or fractions thereof. Because of the magnitude and rarity
of such a storm event, a finding that a spillway will not pass the
test flood should not be interpreted as necessarily posing a highly
inadequate condition. The test flood provides a measure of relative
spillway capacity and serves as in aid in determining the need for
more detailed hydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream damage potential.

40 0 0 0 0 0 0 0 0 0 0 0 0
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NATIONAL DA-M INSPECTION PROGRAM
PHASE I INSPECTION REPORT

NAME OF DA1: LOWER MOUNTAIN LAKE 0

SECTION 1 - PROJECT INFORMATION

1. 1 , :eral

a. Authority S S

Public Law 92-367, August 8, 1972, authorized the Secretary of

the Army through the Corps of Engineers, to initiate a National
Program of Dam Inspection throughout the United States. The

New England Division of the Corps of Engineers has been assigned

the responsibility of supervising the inspection of dams within
the New England Region. Dufresne-Henry Engineering Corporation
has been retained by the New England Division to inspect and
report on selected dams in the State of New Hampshire. Authori-
zation and notice to proceed were issued to Dufresne-iHenry
Engineering Corporation under a letter of November 20, 1978
from Max B. Scheider, Colonel, Corps of Engineers. Contract •
No. DACW33-79-C-0010 has been assigned by the Corps of Engineers
for this work.

,.Purpose

(1) Perform technical inspection and evaluation of nonfederal 0
dams to identify conditions which threaten the public

safety and thus permit correction in a timely manner by
nonfederal interests.

(2) Encourage and prepare the states to initiate quickly
effective dam safety programs for nonfederal dams.

(3) To update, verify and complete the National Inventory
of Dams.

1.2 : -cription of Project 9 0

, locat ion

Lower Mountain Lake Dam is located in the Town of Haverhill,
Grafton County, New Hampshire at 440 07.1' north latitude and
710 57.4' west longitude. The site is located on the Waterman S
Brook, a tributary ot the Wild Ammonoosuc River, which drains

into the Connecticut River. The dam is located approximately
3,600 feet upstream from the confluence of Waterman Brook and
the Wild AMmonoosul- River.

1.-1
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b. Description of Dam and Appurtenances

The Lower Mountain Lake Dam is an earth embankment structure
which, according to available drawings, has an impervious
core and a cutoff trench (see Fiture I, Appendix B). The
overall length of the dam is 960 feet with a maximum height of
32.5 feet.

The emergency spillway (elevation 775.0) is 100 feet wide and
is constructed on existing soil. The water surface was lowered S S
during 1978 by constructing a trench in the emergency spillway
for the purpose of bypassing the existing streambed so an
infiltration gallery could be constructed.

There are two outlet conduits at Lower Mountain Lake. The
normal outlet pipe is a 60-inch diameter corrugated metal pipe S S
(invert elevation 755.7 MSL). This outlet is controlled by
an 84-inch diameter riser at an overflow elevation of 774.0
feet MSL. The other outlet is a low-level outlet conduit at
invert elevation 745.5 feet MSL. This conduit is controlled
by a chain operated shear gate as showm in Figure 2, Appendix B.

The outlet channel is 35 feet wide with riprap protection. The
surface level of the tailwater is held at a minimum elevation
of 757 feet MSL bv a gravel cofferdam. A system of infiltration
galleries draws water from under the discharge channel as a
public source of potable water.

Immediately upstream of this dam is the Upper Mountain Lake.
The dam for this lake forms the upstream limits of the Lower
Mountain Lake as shown in the Overview Photo.

c. Size Classification

The Lower Mountain Lake Dam has a size classification of small.
The dam impounds about 44,000,000 cubic feet (1000 acre-feet)
with a water surface at the dam crest elevation of 778.0. A
dam with a maximum storage volume of 1000 acre-feet or less, or
a height greater than 25 feet but less than 40 feet is classi-
fied as small. In this case, both criteria apply. 0 0

d. Hazard Classification

The potential for hazard in the event of failure of this dam is
low. There are no homes in the areas affected by the flood wave.

e. Ownership

The dam is owned by the To%,v and Country ttomes, Inc., a private
entity. This dam i s an inte gral part of a hou.s;ing development
in Haverhill, New Ha:impshire (see Photo 1, Appendix C).

1-2



f. Operator

Lower Mountain Lake Dam has no one individual responsible for
- the day-to-day operation of the dam. Mr. Robert Messini of

Haverhill, New Hampshire (telephone 603-747-2606) handles the S •
annual cleaning procedure and maintains impoundment levels.

g. Purpose of the Dam

The dam serves to impound water for recreation purposes such
as fishing, boating and swimming. Also the impoundment pro- 0
vides stored water to increase yield for the public water

supply immediately downstream of the dam.

h. Design and Construction History

The dam was designed by D. C. Blanchard, P.E. of the former 5
Rollins, King & McKone, Inc., Manchester, New Hampshire. This
design was reviewed and approved by the New Hampshire Water

Resources Board. The two design drawings are contained in
Appendix B, Figures 1 and 2. This information is in general
agreement with observations made during the visual inspection.

The dam was constructed in 1967 by Moulton Construction of

Lebanon, New Hampshire. Records of soils information taken
during construction are included in Appendix B. As-built
drawings are not available; however, based on visual inspection
the dam doesn't seem to differ from the design drawings in
Appendix B, Figures 1 and 2. 5

i. Normal Operational Procedures

Debris is annually removed from the pipe spillway and dam crest.

The 6-inch diameter cold water outlet valve is operated during
the summer months. Otherwise the dam, for all intents and

purposes, is not operated.

1.3 Pertinent Data

a. I)rainage Area

There is 3.76 squatre mil s of drainage area at the Lower
Mountain Like ;an. The flow at this sito is re-unlated bv the
Upper Nount.:in Lki Dam located imrn.tCdatC]V Unstroam of the
dam. The drain i, 11C area is "lon; and narrow" (see Page vi) with
moderate slopes ol Iass C forested soils. The Waterman Brook
is the primary stream above the dam.

b. risclhiri, ait Dam Si tc

(1) Outlet Works

The pipe spi 1 lwav is d,,i uod for continuous; overtop:i:',
and thus provides the, -,rior out let at Lower .outain l.ko

1-3
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Dam. The top of the controlling riser (84-inch diameter)
is at elevation 774 feet MSL. The actual outlet is a 60-

inch corrugated pipe at an invert elevation of 755.7.

The low-level outlet conduit is a 24-inch corrugated pipe
at an invert elevation of 745.5 feet MSL.

The emergency spillway is 100 feet wide located in existing
soil near the right side of the dam at elevation 775.0
feet MSL. The slope of the spillway is 0.5 percent in

the flow direction. 0 0

(2) Maximum Known Flood at Dam Site

There are no records available regarding major flooding
at the dam site. Mr. Messini, Operator, informed us that
neither the emergency spillway nor the low-level outlet

conduit have ever been utilized (except when the trench
was cut into the emergency spillway).

(3) Ungated Spillway Canacitv at Top of Dam

1325 CFS at 778.0 elevation.

(4) Ungated Spillway Capacity at Test Flood Elevation

835 CFS at 777.2 elevation.

(5) Gated Spillway Capacity at Normal Pool Elevation

Not applicable.

(6) Gated Spillway Capacity at Test Flood Elevation

Not applicable.

(7) Total Spillway Capacity at Test Flood Elevation

835 CFS at 777.2 elevation.

(8) Total Project Dischare_-e _at Test Flood Elevation

1242 CFS at 777.2 elevation.

c. Elevation Data

B (1) Stre.amhed it ("X'ntr in , of Pam

744.0 -t. et ai o'ove M.:SI..

(2) Maximunm l ri .t

Not appl i" Icl,'.

1-4
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(3) Upstream Portal Invert Diversion Tunnel

Not applicable.

(4) Recreation Pool (Normal)

774.0 feet above MSL.

(5) Full Flood Control Pool

Not applicable.

(6) Spillway Crest

775.0 feet above MSL.

(7) Design Surcharge (Original Design)

Unknown.

(8) Top Dam

778.0 feet above MSL.

(9) Test Flood Design Surcharge

777.2 feet above MSL.

d. Reservoir

(1) Length of Maximum Pool

5000 feet.

(2) Length of Recreation Pool

5000 feet.

(3) Length of Flood Control Pool

Not applicable.

e. Storage

(1) Recreation Pool (Normal Pool)

760 acre-feet.

(2) Flood Control Pool

Not applicable.

(3) Sj 1 aV_C res-t- Yo o l

820 acre-feet.

1-5
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(4) Top of Dam

1000 acre-feet. 0

(5) Test Flood Pool

952 acre-feet.

f. Reservoir Surface (Including Upper Mountain Lake) 6

(1) Recreation Pool (Normail Pool)

60 acres.

(2) Flood Control Pool -

Not applicable.

(3) Spillway Crest

* 120 acres. B

(4) Test Flood Pool

252 acres,

(5) Top Dam S

300 acres.

g. Dam

(1) Type S

Earth embankment.

(2) Length

* 960 feet, 

(3) Height

Maximum height is 32.5 feet.

(4) Top Width 0

The top width is 12 ft ,t.

(5) Side Slopes

Upstream -- 311:IV. 0

Downstream - 211:IV

1-6
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(6) Zoning

Central core of "impervious fill," upstream and down-

stream shells. 0 0

(7) Impervious Core

Impervious earth core (Figure 2, Appendix B).

(8) Cutoff 0 0

Impervious earth trench (Figure 2, Appendix B).

(9) Grout Curtain

Not applicable. 
IS

(10) Other

Not applicable.

h. Diversion and Regulating Tunnel a

Not applicable.

i. Spillwav

Service Spillwav Emergency Spillw:iv

(1) y P~e (1) Tp

84-inch overflow pipe riser. Trapezoidal open channel.

(2) Lencth of Veir (2) Len_$th of Weir

22 feet. 100 feet.

(3) Crest Elvat ion (3) Crest Elevation
I S

774.0 feet above MSL. 775.0 feet above MSL.

(4) Ga tY.

None
* S

(5) pts,-t 1: ('Inp

Not appl icb0 .

(6) Ih.'-t ren (limn.. I
N S

Not appIi ,ihl t.

1-7
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(7) General

Visual inspection indicates the spillway is functioning
as designed. 0

j. Regulating Outlets

There are two regulating outlets at Lower Mountain Lake Dam.
One outlet is a 6-inch diameter cast-iron gate valve at invert
elevation 766. This outlet discharges into the 84-inch riser
pipe spillway.

The other regulating outlet is a 24-inch diameter low-level
discharge conduit at invert elevation 745.5. This conduit is
a bituminous coated corrugated galvanized metal pipe controlled
by a shear gate as shown in Figure 2, Appendix B. •

1-8
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SECTION 2 - ENGINEERING DA'TA

2.1 Desivn Data

The lower Mountain Lake Dam was designed in 1967 by Rollins, Kin- and
McKone, Inc., a former encineering firm of Manchester, New Himpshire..
The design eng:ineer for the da;:1, Donald G. Blanchard, P.E.,
can be contacted at New England College in Henniker, New Hampshire.

Copies of design draw,,ings, approved by the New Hampshire Water
Resources Board are contained in Appendix B, Figures 1 and 2.

The design drawings indicate the dam is an earth fill dam with an
impervious earthien core and cutoff trench. The cutoff trench was
designed to exLend five feet into the natural impervious material
underneath the entire dam. Dow nstream embankcnt slopes were
designed at slope of 2H:IV and upstream slopes designed at 3H:IV.

The downstream porous shell was designed to be from 10 feet wide
at the top to 40 feet wide at the base. In addition a 3-foot
rock coarse gravel blanket was designed under the downstream shell
along the entire dam. 1he core extends to elevation 776 or two feet
above the natural pond level of 774. The core is 4 feet wide at the
top and slopes down on both sides at 1l1:1V.

The dam crest was desianed to be 12 feet wide and to pitch down at
a slope of 0.003 feet/foot toward both faces.

The emergency spillway was designed to be 100 feet long at the
right abutment. The top of the spillway, at elevation 775.0 feet
MSL, is designed into the natural soil, cut to an elevation of 774.5
feet MSL. Six inches of loam, seeded and mulched over the entire

spillway, was placed on top of the natural ground. Riprap protection
was designed alon, the donstream toe of the dam to limit erosion
in the event of use of the emergency spillway. 0

There were two outlet conduits designed into the dam. An 84-inch
diameter bituminous coated corrugated metal culvert (BCCMP) set 18

inches into a concrete pad forms a riser serving as outlet protection.
The actu il outlet conduit is a 60-inch BCCMP passing throuch the dam
from the riser to a concrete headwall at the downstream toe of the dam.
Also built into the riser is a cold water outlet conduit. The conduit
is a 6-inch cast-iron pipe controlled by a gate valve set inside the
riser. iis outlet was requ i red by the New iiampshire 1 ish and Gae
Department to supply a flow o f cold water for the fish in the down-
stream channel.

The other outlet conduit was desig.ned in the pre-dam stream channel
(invert elevation 7-,5.-, fcet :SL). This low-level outlet pipe is a
24-inch dieltr h((,P paci ,, t irouh the dam. The downstream eud
of the culvert h se ripraip protection.

S 0
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Design. calculations regarding the spillway and drainape 1Visin

hydraulics are available in Appendix D.

2.2 Construction Data

The dam was constructed between the months of May and Jul, during
1968 by !L)ulton Construction of Lebanon, New Hlampshire. The com-
pleted dam was inspected bv the New Hampshire Wate'r Resources hoard
in December 1968. Tihe following items were noted as construction
discrepancies from the design drawings and are repeated verbatim 6 0
below:

1. Channel from principal spillway is 32 feet wide and not
40 feet wide as shown on the plan. However, as it

carries only discharge from 60-inch culvert, it probably

will cause no trouble.

2. Emergency spillwav is 100 feet wide but the hillside
edge of spillway is not on 100-foot radius but runs

straight from pond. This may be a slight improvement.

3. Principal spillway discharge pipe is laid substantially •
to straight alignment.

4. There are many stumps in the pool area located several
feet below,., nor-mal full pond. These will undoubtedly

cause problems around the principal spillwav. However,
they have an outer baffle two feet away from the principal
spillway (ARMCO corrugated steel pipe - 7 feet in diameter).
This baffle is 40 inches wide and extends about 12
inches below top of principal spillwav and is A!,MICO cor-
rugated steel 11 feet in diameter. There are two 8-inch

by 9-inch openings near the top of the baffle in one
quadrant. From the top of the spillway to the top of

baffle, there is quarter inch hardware cloth screening.
No such screening covers the top of the spillway. At
present there are about three 4-feet x 6-feet concrete form

panels on top of the principal spillway.

Otherwise the dam appears to be constructed as dei., .ianed.

Other construction inl-ormation includes soil, infor:-ation tested

during construction by Albert Coldberg and .\ssoci ites , I1c. of
Manchester, New Hampshire. This information is included in

Appendix B. g

2.3 Oert_ion Data

The dam is has a ically not operated. The only operation which t,ikes
place is opening of the 6-in-h cold water conduit valve. This

valve al lows cont i mnous feed wi te r to the inf lit rat ion gal I eriCs
oCat ed in t te Ih(,.'!I Ire i ,i ,'lr ." e C tl aI . 0't her cper it nn

proctuIirTes are a l de1bris Imv AI frOm tlie' crc t

2-2
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2.4 Evaluation of Data

a. Availabilitv

The original desi-n drawings and calculations are available for
review from the New 11almnshire Watcr Resources Board in Concord, 0 S
New Hampshire.

b. Adequacv

The available enginuerin, data are sufficient for the Phase I
inspection. 0

c. Validity

The available en: Inecrin4 data arc considered va] id on the basis
of the visual inspection with exceptions noted in 2.2.

2-3.
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SECTION 3 - VISUAL INSPEC1ION0

3.1 Findino4s

a. General

Lower Mountain L.ake Da:n is in rair condition. Constructed in
1968, the darn has weathered elevoeQn years with little evidence
of deterioration.

b. Dam
6 S

The dam is an earth embanknzent clam with an earthen impervious
core and cutoff trench. There is a pervious shell on the up-
stream (sloped at 311:iV) and downsLre=m (sloped at 211:IV) Sides.

The crest, shown in Photo 3, is about 12 feet wide and serves
as an unrestricted travel way for vehicles. Generally the crest S S
is in good condition. aLthouoza tiere is some minor erosion in
the vehicle tracks. The upstream face, shown in Photo 2, of the
dam has riprap protection with 100-500 pound stones. The riprap
on the upper 2 feet of the slope is partially covered with soil
which appears to have been pushed down from the crest (see Photos
2 and 4). -

The don-nstrea: slope, shown in Photo 9, has no visible dis-
contimuuitiCs. There are so:me smal pine trees 2 to 3 feet tall
which are he-inni ng to 4row on too downistream face. Minor erosion
has occurred in some areas and there arc soe0 vehicle tracks
and footpaths across the slope.

Riprop protection with 500-100 pound stone is provided or the
right side of the darn toe in order to prevent erosion from use
of the low-level outlet conduit.

Some wet and seepare areas were observed in the vicinitv of the
downstream toe ait the following locations beginning at the left
abutment :

I. Fifteen feet to the left of the left end of the outlet
structure wa 1 . Some erosion was observed, but no wter flow
was appartnt (see 'hoto 12). 6 0

2. At the, rilt e:l of tt it L I et wall, .,t .r was J
drippin.o into the disehar-e chl antcl (P'hoto 1 3).

3. Five f eft to th r i ,it , ad 13 1c t d nstrC : f 0 h r i't

I Id,i t 11". 0,I re 1l> 1

3-1
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4. A seepage area exists 150 feet to the riahtotie riof'tt
end of tile Outlet structr Wall arid 30 fe.et d,-nst-rca.:i

of the toe of tile slope. The seepage zone begins at the

location of tile person shown in Photo 14 and extends down- S
stream to the downstream channel. Iron stainin4 and an
oil-like water surface were evident.

5. Seepage was observed at the exit point of a 24-inch
diameter pipe, approximately 210 feet right of the outlet-
structure (Photos 15 and 16). Large stones up to 4 feet 5

diameter existed around the pipe. As shown in Photo 17,
some erosion was cvident around the stones. Uater was
pooled around and downstream of tie Pipe and some flow was
evident. Water has iron staining and oil-like surface
appearance. Tle sound of dripping water was heard coming
from inside tle pipe. •

At the downstream left side of the dam, there is an extensive

wet area below the gravel road to the pump station (area is
shown in Figure 1, Appendix C). 1his area appears saturated
and cattails and dead hemlocks were noted. This inspection

was not sufficient to determine whether the water originated •
in the reservoir or from the hillside directly above the area.

c. Appurtenant Structures

The outlet structure consists of an 84-inch dia..eter BCCO11
embedded 18 inches into a 10-foot square concrete pad 36 0
inches deep. This vertical conduit f orms a riser which pro-
tects the actual outlet pipe from debris. A steel screen
fabricated over the top of the riser seems to be structurally
unsafe due to corrosion. A 6-inch diameter cast-iron pipe
passes through the vertical riser and functions as a cold water
outlet pipe controlled by a gate valve. The actual outlet
pipe consists of a 5-foot diameter laid at a downstream

slope of 1 percent. Two 10-foot by 10-foot steel diaphratms
are imbedded into the impervious core to prevent flow outside
the conduit. A concrete headwall is on the downst re:im end or
the pipe.

Another outlet, the low-level outle-t 'onduit, has been con-
structed in the predam Ortream ctnl i i 2ipt, i -inh
BCCMP control led by a shlear g:ite at tt' I, Ic" r 'm n 1d of the
conduit. ilt, dc .l't ream end of t he 2- f- inch r' i)1 ha C 1i

protected from w ,;i with 500-10() pctiud ri p,,p. 0:' tle da:iv
of inspect ion t1eo. ,, clt cndktit was di schar' - ..

rusty colored water whicll b'.' lrk ing psrt to shal gite.

The srvice, brid 't I.; t,:bI")hh'!tJ dilrot i: intO th' dIF crCSt
and extends to the top of thc 84-inch riser as snowin in 'i

ures 4 and 5. TwO 0-i uch steel I-beams form the i ongitudin.ll
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members and the decking is constructed with steel grating.
Steel angles (2-inch by 2-inch) form railings. The entire

structure is in need of painting.

The emergency spillway at Lower Mountain Lake has been con-

structed into natural material on the right end of tie dam.

The spillway appeared to have passed some flow prior to our
inspection as shown in Photo 8. However, after discussions

with Robert Messini, dam operator, it appears that the dam
was lowered by constructing a trench in the spillway channel.

The channel was then reworked to the condition shown in the
photo. Also, as part of this work the riprap lining the

left side of the spillway channel was removed. This riprap
should be replaced.

d. Reservoir Area

The reservoir area of Lower Mountain Lake consists of 30

acres with the water level at elevation 774.0 feet MSL (top

of riser). The combined reservoir area of Upper and Lower
Mountain Lake is 60 acres at normal pool elevation.

e. Downstream Channel

The downstream channel consists of a natural streambed and
is in good condition. There is no debris or overhanging
vegetation in or near the channel. Directly below the dam, •
located in the discharge channel, is a system of infiltration
galleries. This system withdraws water from under tihe dis-
charge channel. A pump station to the right of the channel,

directly below the dam, is used to transfer the water into a

public water system. An adequate water level is maintained

in the channel using a cofferdam as shown in Photo 7. - S

Further downstream the stream passes under the Lane Road and

State Route 112 prior to joining the Wild Ammonoosuc River.
There are no structures near the discharge channel prior to

the confluence with the Wild Ammonoosuc.

3.2 Eva I ua t i on

Based on vi sual inspect ion, the dam appears to be in fair con-

dition. Significant findings are as follows:

* 1. The small trcts on the downstrcam slope could cre:tc a ture 0 S

seepage problem if they are allowed to grow without limit.

2. Trep, ss ing on the ;Iope,,s and the crest of the dam has prcduced

minor local ero,;ion.

3-3
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3. Minor seepage was observed exit in(_ dow str ,im of thc d, .:1 at
several points. No evidence of sail transport oas ebservwd.
The largest seep was next to a 24-inch pipe referred to in

the drawings as "drain pipe" and which is a low-lev,l out lot. 6 0
This outlet is at the lo:west point or the valluy and thus the
observed flow probably is due to the fact that this area cor-
responds also to the natural outlet for the blanket drain shown
in the drawings.

4. The outlet structure appears to be functioning as designed. 0 S
There was no debris near the outlet on the day of inspection.

5. Serious operating difficulties could be encountered in

attempting to use the shear gate on the 24-inch drain pipe.
The operator in attendance was not aware of the valve's
existence or its operation. In addition to being easily for- 0 S

gotten should the dam change ownership, the valve could

probably be closed only after the impoundment had been com-

pletely dewatered should this valve ever have to be opened.

U S •
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SECTION 4 - OPEIRATIONAL PIOCiI)RES

4. 1 Procedures 0

The dam is not operated on a regular basis. No operational
records exist.

4.2 Maintenance of the Dam

Little or no maintenance has been done on the dam or the appur-
tenant structures since cunstruction. The grates over the S4-inch
diameter riser should he repl Iaced. The service bridge needs

painting. Small trees growing on the slope should be cut.

4.3 Ma intenonce of the Overati n Facilities 0 0

There is no maintenance provided.

4.4 Description of AnN Warning System in Effect

* There is no warning system in effect. - 0

4.5 Eva I unt i on

SemiannualI cleoninc' of f I oat oh I e deb ris in the impoundment should
continue. The wet area be lo, the 24- inch di amete r low-level con-

duit should be checked periodically and flows recorded.

0 W S ;
S :6-1
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SECTION 5 - HYIJI.AI IC/ Y IA I

5.1 Eviluat ion of .caturs 0 5

a. Gene ra l

The Lower ,ount a I n iake Dam i s an carth embankment s t rtuc t ur.
with a continuous 2:itD rviOus ct:rc 'i I a1,1 cutoff trIch. iPt
normal out L.t s tructure is an -4-inch diameter pipe k. i I I , av;

however, a 6-inch gate valve and/or a 24-inch low-l.ve dis-

charge conduit mtv be used to carry dischargC as w, ll as the'

emergency spillway.

1A b. Des i _Data

The spillway design flows were computed by the State of New
Hampshire using the Kinnison-Colby formula. Their design
computations for a 100-year flood had 222 CFS flowing throus,,h
the riser and 678 CFS flowing over the emergency spillway for
a total flood outflow of 900 CI'S. Their computations are
included in Appendix B.

c. Eperience Data

There is no written record of overtopping at Lower Mountain
Lake Dam. M1r. obert Messini indicatcd tile pipe spillwav had
hand led all high flows since construct ion in 1968 without
activating the emergency spillway. This indicates the Lake

level has not risen above elevation 775.0.

d. Visual Observat ions

There was no evidence of overtopping at the Lower Mountain
Lake Dam. The eroded area in the emergency spillway was
described by Mr. Messinl to have been disturbed by construction
and not by high water levels.

e. Test Flood Anilvsis

Based on the U. S. Army Corp; of o-n',i neers criteria for a
sm l1, lo,-fiaard"di:, tile I d()-Vk,,r I rleqtalcV I 1Lco,! sa
sUe ectt'd IS t!e' teIst flo()d. s.ina tl ' S,,il C,n., rvt ion
Service, cn inT'rin,; f ei aa Is, tll,' IO0-'-.Cr f I o d i l o :
is 15I(1 (iS (+20 (S ). ,-htn ront,. tlr,,jit ,,,, r '.it*:t i;k L ,
Lake Di1 t this rs It in a -outed test : 1,'d ,,it Iw 0!
CYS. At tii flow th' emt r a'a, iv , i..- ol t I , ovrt, ,
by 2.? fct (I w t r, it '.,'atCr Ivcl ,:,il,! 1 e',

approxi r:,it Iy . h lct t 1 .wer t h t t!a tp I, tilk ..
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f. Dam Failure An. sviq

Upon dan" fai lure undc r normal conditions with the water at
elevation 774.0, a flow of pproxi, mitelv 13,000 CFS would
result. Howeve r, unde r mi,-mm water :ondi t ions with the •
level of water ,at >L vat on 778. 0 a discharge of approxi-
mately 16,000 CFS would be released.

Either of these disch, rge- pose no threat to hu,11 life as
there are no homes n-a r th, channel downstream of the dam.
Approximrtelv .6 mile d nstrea the channel ]Joins the Wild
Amrionoosuc K ivtr, which would ::iniMi;'e2 the ef fcts ()I- a dam
failure. The I.I .moaoosa hiver niear Swiftvat'r, ..ew
lampshire has a cir, i n e s! 57; quare .: ies . l I -y C r
flood on this river would bc a;pproximitclv 20,000 C-'S; hence
the dam fail r,, at Lower .', t1ai n Lak would cffecti'CV 6
create an event slightl I less- than 'I 0()0-vear flood. Iere
is little risk of damaping nooes along the Wild A\r:,noosue
as there is only one before this river reaches the Ammonoosuc.
This home is judged to be about 30 feet above the river and
is consequently safe from damage.

The only damage which may occur would be some erosion to New

llampshir, State Route 112 as the flood wave could be two to
three feet over the road in some low-lying locations.

* I S
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SECTION 6-STVTBI AiLT

Wz 6.1 Evaluation of Strtio-Llr-:il Stlllilit-V

a. Visual Obscrvat ions

The visual inqpt-ct ion did no)t diSHlOSe2 .In%' mtawl
would indicito etBfi of the( founda!-tion1 Of the dITI.

b. Des I imAn ('ontr(W t i~ Dw Iiit

D)esign I~il~ .s and 2 bh. iW I ins, Kinl,. and :',
Inc., dated Juy10, 19t)7, and r~1vised "a'v 5, l9fbS, (

Appendix B, Fipgames I and 2) wore reviewe, d. 1he plans indi-
Cat e that the. daIm waIs de-sl, un d to haive an iMp , rV kIS C orme , a
C Ut Off t rench C1t1 u in down to impervious I aunuaLt in ma tona-l,
and a hor izontalI coarse gravel drain hi :ink< t un1d'i r the. down-
stream shell of the dam. Accord ing to the plans, there is no

exit pipe from the coarse grave i drain. Visul1 von fimat ion
of these design fe'atures was; not possible.

The left dike wall of the emergency. spillwaiv was constructed
eXtendinc oWl1st reamI~ Terpendi euam to- the axis ofth damc
rather thain cuirved, as shov-n onl the es draw %i a ;s . Thke
le.ft WA II is 11I 1o lncer than as, S;Io)%.'I II) the, 0elms. Thus
the emren ' sei I w;d iSejiarce, OCCurs tarther dwsra
Of the da17 anld c sgntIvter ip rap a Iong, the downs t ream
toe of the dam was not p laced.

C. Opc ra t i nm _ L-e.cor ds

h Te re a reL n o o pecra t ing re co r ds .

d . I'os-t-C-onc t rue tioChne

There have been some past alIterat ions; peLrforme.d at the
emegecy op ~i IIA I .ivwn en ma'; wara t o adJd i t i .)na I studLyk

A tr( neli WA,- duIo mt, the mecec si Ii lwav in order toS
I o)wt r th 1W dik mE below,1 th oWIu LIt Ilet Conk'. I t I In a dd i t io'',, t he

r i prap wa remo!1V, a ro- th 1WloCf t S de (it the s-;) I I ',"; Vh I 1 1
a t L te I di c res t ine !ILk aI .' ict . I ! sal LI I cI It I 1% Ilk Ce~ L t. 1

Use of tiosh i lca these d isttIImhedarasmyroe

The dam~ i i 'I S. incPn s a- jc t tne wI tI j. rmnt
I'a . I ,idt'Il inl dcm no';II)t W.n a -I 1t a l : It II



S ECT ION; 7 % SS!~~' T,' I1\ OS!
RELI Al. M,'iA.Xt-d."I>

7. 1 D~a m A a

a. Coil i t i, n1

Low er 1out .i in lam k 7 is c )n s i d ereC. to c) in f a i r c on d i t i o
V UisuI I i I c I In I a It " s th di Ie. re t' IM , I h;is i A v I ly

roulstruc: eU is ;;wnI :rLhL' !.si ondrain (Appenidix i,,
Fi1TL- I aild 2).

Thure w.rc stver-ilIs~ o irliS l0liltc:d Oil the dwsra
fat e Of thLe dam. I het uP-t s .7 t mc Im C ar' '! 1) J) rs aS c " na k t tc I V p r-
t e ct d with r i ran. TV-1 nor1Mii (out]L' ;tructure an~isto 4

be in a(cetil condlition w:ith minor raisas described in

Sec t ion 72

b. Ade~w oIL1C )f 1I i o r 7. 1t Iin

0The dat a aVai 1lblIe Were suf ,-ic ienLt to adecuatclv assess the 0

darn and a-ppurtecnant St ruc tu.rLs f or a PhIase 1 In-1v e st i oa it io n.
V isualI i n "1 (:C t io(n1 sutan 1 1t ia It c'' tha 1 1t th c a va i lah1i1c i n foLr.,atILon
is inlicat ye 01' a(tUAI rondit ic'rS.

C. U rpe: icv

The recommendait i ons given in Sect ion 7 .2 should be carr ied
out within one yuar after receipt of this report.

d. Need forAdditional Ilvesti: ation

As this darn is a small low-hazard darn in fair condit ion,6
additional investigat ions would not be recominenided.

7.2 ROcomme-ndations

0 A professional engineer quali fied in the design of dams should
S be engaged to aissess the followinc, items:

1. The method o)f operation of the low-level cutk lt coid!iit
not suitable. If the sheair Wet " * 'VC T t ma
not reseat uint il the waiter level dropped tin utre
allow a matnual reea n ia the gaite. !.%,i ! V ;';oi , :
source irmiredliiatcI yd~1O it b comets la.irt ic >r>:im-
portant to provid.e a butter mean oflV I cenIt rol

a. The sheair gae hould b~e re'place-d w.ith 2."-iiih cI:-io
gate val1ves.

7-1
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b. A servi c. I) hr i ',. ,or 2i r <ol, I j c , unst rut. to provid,
safe C%-toI tile .t V

2. The soils 0,o1 til' L-rW. ,1.1 s I lwiv sho ed be eVALIItd with S
rt.-;1 t t pt iait t,' crb. This are- is tc,.n i 

turbci V. c1)rru t in . , : dcsLrii, in Section 5.I.d. BIsj

on this kvLi t i '2, spiiI ic protection recorimendations conid

be fornu],t,,, flns,.

7.3 R rru i ii >I..,.urv-, S

a. Op ra t io _ i:i "! i_ t n .' - roc'dures

The fol lowing i te ms are r, eco nTl!nded

I U 1. The small trees grcwin ; on the downstream face of the dam

should be cut. ihis area as well as th( dam crest should

be kept free of such growth in the future.

2. The riprap which was removed from the left side of the

emergency spillway should be replaced.

3. The flow exitin- next to the 24-inch diameter low-level

outlet conduit should be monitored and recorded on a bi-
monthly basis.

4. A good grass cover should be maintained on the surface of

the emergency spili;ay.

5. The dam and appurtenances should be inspected on an annual

basis.

6. The existing service bridge to the outlet spillway needs

painting and the grating on the outlet riser pipe needs

replacing.

7.4 Alternatives

Not applicable.

7-2
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VISUAL INSPECTI(): (iC", LIST
PARTY OKCAX I ZATI(DX,

PROJECT Luii§IIIIIXIXDT 7rT ____

TIE10:00 AYl

WEATHER c~ Cl .

W.S. ELIX. ____U.S.-_DN.S.

PA',YTY

2. ctB. hf-< :)-H 6. Stv-____-l___ :1

3. MlorriP; J. Koot D-Hl 8. ______

4. Ken Stern~, ~f~~<9 _______

Wter iRv-ciirces 10

PROJECT FfLA.TUBI' INSNECTE1 ) BlY FE F ~s

2.-_
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7.

A-]



PROJ; LCT 1O iUN .e " DAIE N.~&r2) < ___

PROJECT F E.IV 1,___ _____ ____NM ___ ____

DISC] 111.1N K______________ _______ NAME______________

AREA FVA11U' -1'-l CO 1) 1 1u'

DAM E1AK"A:N

Crest E]lovat ,icn

Curren-t Pool I .'!ti o

M~xI unI ::ou cc t o t App ro x i t Iv otic f ot b.ow I c vt I
remergenlcy ovortlow. elevation.

Surface Craicks, Not observed.

I''tConjditj aa Not appl icable.

Movemnt-t or St: lkmniit of (7ru<;t Not observed.

Lat~ai >cvcr:cntNot observed.

Ve r t icai A i ,7c ii t Apparent ly s~oie low spots aloni- crest
(~5')

ion i on t I Al i ae i Too i rregi ,ar to u,' -c

C, id i t in a, tt A i itmeniit and L a t ConTic re te Fr ,s io oif s ol ot hewa c Ln cuv%2r t
S trt-L u res d own1St r C:117.

In)Ic i olis of oto truCtulril Not app] ic cable.

* I tents oil Slo-pe;

a~ ~~i r5pssin e IOtLs Equipmn-t tracks, bike paths observed.

*SI ou ,:l ;u- or Erosion of Slopes, or in~or downistreaim slotpe.

Toc SIoe rotect ion - inrap !Riprap ill good conditionl.

UIa ani I "OV o"nelit or C rackhiig .1, or None obse rved.

Ibakstor>utresin- S LeUI k-'c Severalr I oi:at i us i c a r i-U' inl tcx: t cu1d

I OCeat Ld 0 12 -, I Se -; rc 1

p' i iiie r i I - N 'one o1) Le rvcdl

ioto a i r Fun stat Nonec k~iowl

I r- a 0- Opecralt i no F - aLP ta .

I to- t rt s- t t i 11 OTIC,- .li

A- 2
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PROJECT_______________ ___-_._• DATE .... "

PROJECT FEATNU_&__NAME

DISCIPLINE NAME_

AREA EVALUATED CONDITION

OUTLET WOKS - CONTROL TO:ER

a1. Structural

General Cond ition Good - C(i riser.

Condition of Joints Not applicablc.

Spalling Not applicable. 0 I

Visible Reinforcing Not app icab c

Rusting or Staining of Concrete Not applicable.

Any Seepage or Efflorescence Not applicable.

Joint Alignment Not applicable. 0 0

Seepa-e or Leaks in Gate Gate valve port open - not seated.

Chamber

Cracks Not app 1 i ci.;lc1.

Rustfing or Corrosion of Stee] Not aofli 

b. .Ytchlani ci] and El]ectricali

Air Vents None.

Float Wells None.

Crane loist None. *

tl"evator None.

Hvdraulic System None.

Service (>1te0s 6" (;ate e 'i C - 'nd t r [remcv'

1-mr' ra uc x C:: t c'M :;nr . *

1Ii: c tnai a: ' P r tc i'a S c',t r:' ,,, ir,.

in 1* .0 . :!.:. , S

C,\-
''i



PROJECT P. ATE p -

PROJ ECT EA E: ____________________ NAME____________

DISCI'LINE__________________ NAME____________

AREA EVALUAT-I!D CON!1) 1 TI 10,

r i :-ni ionof cono re to { c'a1

RUst &r tui 0ng on, (Ccnr,te None.

SpA! Ii iwNone. 0
I-Ira si I )lor CaIvittiIon None.

C roekin r, None.

Ali nntof 'lio] Ilis Not app Ii c:i Iv

*All gumnnt of Joints Not applicah> .

Numbe ring of MIono iths Not app i c: I e.

* 0 0 0 v 0 IS 6



PETC ::. Isp TIC:, C!.pc, LIST I
PROJECT DAI.;'' .' ; I:LK!l DV DATE Novuoi> r ?() -

PROJECT FEATURENAME

DISCIPLINE NAME

AREA EVALUATED CONDITION

OUTLET vOW".S - 0721_.7 STUCTURE
AND OUTI.:T C".'z 0

G(eneral Condition of Concrete Very good.

Rr:>t or Staining None.

Spa 1 1 ing None.

Erosion or Cavitation None.

Visib]le Reinforcing None - tic rods forming.

Any S -cpage or Efflorescence Not applicable.

Condition at Joints Not applicable.

Drain Ho]es None.

Lo(-. Rck or Trees Overisa:,ing Some trees overhang channel.
Chann.el

Coldition of Discha rge ChaIne I SmalI gravel darn ov::stra, wi th .aprex-
imatelv 2 feet o water standino in
impoundment %which forms, in t rt 1111 1
gallery to a municipal water supplY.
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FE.OI-G: : ,i 'M770 CAP:CK LIST

PRO -L-T L?. . 111, DATE Nov,,7h1 20, V,

PROJI ECT i-.'C *:__ NAME

DISCiPlINE I__ NAME

AREA EVAL'ATF:!) CONDI TION

a. Apprach Ciann _. Pond/ake (Upper Nountain Laekte).

General Conditionr. Ioose Rock Ov(rlcrn, i nt, Cannel

Trees Overhanging Channel

Floor of Approach Chann I

b. Weir and TrT.-:inn Walls None. ,

6 General Cndition of Concrete None.

Rus;t or Stai nincm None.

Spa ling None.

Any Visible Rwinforcin:.: None. 0

04 Any Seepage or Ffflorescence None.

Drain Holes None.

c. Discharge Channel

General Condition Apparent regrnding on left side, removal

of wall (riprap) to permit traffic on

emergency spillwa'.

loose Rock Overhanging Channel None.

Tre.s Overha:nqing Chann] None.

Floor of Channel Natural ground - disturbed by construction. S

Other Ohtructi ,;e Relatively free of brush.

\- 6
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P t
.'OIC:;SYMMN'Q: c=K* Lis-,

P KCJ _CT i,..- , , , ,DATE: , , .,. .

PROJECT ": EAT ' ''"DM1 A*E

DISC1I NAME_ _ _

AREA EVALU T., CONDITION

a. Approac'h Channel None

Slope Conditions

Bottom Conditions

Rock Slides or Falls

Log Boom

Debris

Condition of Concrete Lining

Drains or Veep Holes

b. Intake Structure 5.0-foot dia:';cttcr corrugated gailvanized

plate culvert set vertically, centered
ovcr outlet pipe.

Condition of Conilcrete Top of culvert is itted with st ee3
grating. t ntire qtrucLre was free cf

Stop Logs and Slots debris and in good condition

A S
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PERIODIC IEiC7i, ~~c .

PROJECT .e. _____________ DATE x r ____

PROJECT FEATUREF____________ ___ NA____________

o DISCIPLINE__________________ N A.1 ____ I____E_

AREA EVAL T U'A ': CON D IT ION

T r
OUTLFT '>K-

bkZa r in N Not app]j Ic bC,

ArbAwr Bol It s Not ap'l c abe. 4 a

Bri~i~c Sr~i: est in,, cn cr'ltJculvcrt.

LonC it ud inal Icmbers 6''1-" a pa!int is chipp !

Undur Side of Deck Steel gratLe.

Seccnclar-v brning Not app] icabh:.

I)c c k Steel igrate, ;i wh cat.:lk is
serviceal Ic.

lDrai nape' Svsem Not appIi cab In.

RnIIin , s An-plrn; 1-/ x l:w1 ' b)ted into

Fxpans ian Joints Not appIi cab In.

Pp in t Should be painted.

I.Abutmnt a and Piers Anchored into siin dam CrkstL

Gene ral Cond it io oUaf Con crc to Not appli cabl1e.

Alignmcnt of A butment Not app] icablv.

Approach to) ;ridiue Dam crest.

(:end it] n Of Seat an7d Iia-C'Kw:1il o a pp]I i cb 1 e

0 S



t'~~~I' I : I C 1'- .. .14 .. .
PR[JE T _ _Z. .Z U, J-E.IOD ! . >: >,:,AI ,, ,r 2', " "-

PROJ Cl ,TU .. . . . . . .. . . .. NAT

1)1 SC I P1,1 NP __NAME

AREA EVc UA0i') CONI)1 TIO N

Sta ii itv f Shorc, jac Good. Ripra' pr,) t, Ccti): is equate.

S :1 L it ion Not apparent.

(h~n-,,-. in a t rshed Cnoff Potent ial Minor de l,opnient Potential. 1 9

UQ~t !-,, I1izards 1 House on upstream side of daim.

onstream ~Hazards Local road and state highway.

Al rt lacil itcs None.

Ld ro:.,t o*ol g i ca i ;,' g es None. S S

Opt raqt ctma! :'" iatenince No written policy.

a. Open valve when need water to .aint1
downstriam flow for ripIrian owners.

* S
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M~arch 8, 1967

Mr. Donald Blianch ard
Foster Fill Road
liennilzer, ' !Eaz.phhlre

Dear Don:

in reference to ouJr cc~rnveratlon on :irrh 6' '1967, 1Liam enclosil- tce f,:Ol!mqnI d~ata you rerjueFed on y "i MuntainLike vrojcect:

1. Pond area (Pvosd 0 ee

2. Drainage Area 30 q. m.

3. 15-year ;rc r,,, cy o;-i30cs

4. lOO-yenr Fro-11-ency St~a "900 cie.

th 5i-yvear nator-m C n3 1-nticipated, u -u all, I Gof the lQO-y~rr~&

If you hewv- nny other ques'tlons reg-arding" th.-eae flows,pleaISe let r- kow

Very truly yours,

Vernon A. Cow Ito n
vekc CiI
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0 WAiH zi<CSBO :7 1>...
CO'.COn 2D 033A)

Dece*o e r VQ, 1975

n Country s, Inc.

.. v rhi! 7 e I

Under the provisions of RS. -Chapter 482, Sections 8 through 15,

the New Hampshire V7ater Resources Board is authorized to inspect

all dams in the state w'hich by reason of their physical condition,

height, and location may be a menace to the public safety.

The dam structure (?a:n # l.? ) located on your property in
Svhas inspected on 0

and as a result of this inspection no discrepancies were found

at the time of the inspection which would require any corrective

measures.

This letter is provi'.ed for your information only. if you have 0
any questions, please feel free to call or write.

Sincerely,

Ceorgc(§. McGee, Sr.
Chairman

GC!M/SCB: L

0 cc: ,n! of c.let-emn
0. rhi 1 , ..

* S J

* S S 6 S S S S w U S , Sm S b



n -- c-'rrr cf da:ic

Ac -Ft Ft-

Q*n'- '-.'ZCL. a'~A; \.. Yes '.'0,

ll Y Tyr Frcebo-d ov,- r -rer=. crest.:________

Vidth &~' 'C>->' Flazhbo~rd heigh______________

Upstreari sloj~__ to 1; D0,,nstrc'am Shp 10to2

b .~ __________ Coniitian: Good, Fair ,:ECor

(i~ L~tir,2 ~pr~us__________________ ra'tioral conditico

-2 traztior. or lazt' insnecticn: ____________________

i~~~~;~ c m c r. u. rnacc if it failcd.



DATE: July 25, 1969

FROM: Robert W. Livin3ston
Water Resouvtes Zngineer

SU&7CT: Mountain Lak.e Dam '112.12 - Haverhill

TO: Vernon A. KnowAlton
Chief Water Resources Engineer

e 4 0

Received a call fr--m Charlie Barry, Fish and Gpme Conservation Officer of
11. Laverhill (787-6212) that persns cinstra-ra of saii ea- were cotmplaining
that only a trickl! of water was flowing.

Contacted Mr. 'acDonald who operates dam for Town and Country. He said he
would be in contact with 3arry.

S

KW/j
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REAL ESTA2 RE3ARCH CCOW.RATION

Residential - T-cr~ati - Facility CO1nOXe23

1. Name of Development M"(ountain Lak-!

2. Location (community or nearest one and state) Bath, r. H.

3. Fearest X21cr hiodways (intersection) U.S. Rt. 0302 at N.h. Rt. - 112
4 nil,,o•

4. Name, Addr,,s and iolophone Nu-ber of Develo.per To-n & Country .v:es,

. .._, ". Can oral N. 22n-7757

5. SI:. of F~veIopcent 300 acres: 300 lots

6. Size of -ke: 35 acres

7. Oth,.r fnni'tt>. (-ilf course, mariaa, shops, etc.)
C,, '.ni '" ., t:± :n Sa h ouse

8. Yar of InLtiKU SAleA 1966

9. Nua:.r o& lots a:.d Zones Sold:

0 I___lots: 0 HOMES

10. Are lots still being eold in the developzvnts? yes, no X

Town & Ccuntry .cves, Inc. office 0

Address

SPleAso use a separate sheet for each project 0

3



Pccmor19, 1968

dU 1" j1' C F I n ,P e.: t in o f 11 1 11ti . ini Po nd ,i,av i I L e 11 11 12)

£0 Vernon A. Keltn- 0

CPcct er 17, A'S inspelctej the c:tdMualnPont! D,:.'I COrnStructcd by
)it C01. L ontru."' "a: Co. o . Lebanoni 1for Id~nan Cc,:-. L ::o1 ,:Ic. Vic following

(1) Ci-inan £ pr '1Inc il n ll is 32' deand not 40' wide,, as shiown ona the
plIan . lbece-, v-r , as itL carriCs 0 1 y is)' freCl: 60" CUIVLrt , it probJably Will
cause no trouble.

(. (p Kcs rg.c sply is 103' -.:idle bu t the h illIs ide edge- o f spi flI .way i s not on
100' rad iun but ins s tii-ht fro:-i pond_. This may be a slig;ht imnprovement.

(3) Pr inc let e 1 wa dischairge p ipe is laid substantially to straight align-

UO'* There arec.jvstn in the pool area located several fett below% nonnal full
po n, I ::eecIIprbIe aroun-d the principal e-pl L wy.

r , t>< n 1:' a out or ba f flc two t -scrom tn pr incipal spiliway
sttel pip: - V' in '.Itr I his "baffle is 40" wide and

I1' i n (I Le-. 'ihitre a re t.8' ". 6" enn~ near the-- Lotp of bafflc in OLne
quirad- c. - ro.2 tee top of ;p il iw: to t-op Of bafile, th'ore i3 qu:ir ton inch hark'
-i re cloIc C srcen i~r;. :,, such screen _a' Covers the to CL pl-cy t rsn
there ar zaODom- thue 4' X 6' concre-te for.-' p lno" Sn on top of pc inc ipal spillway.

-- a 1pn 'r 1 covd i t ten s, it a pp eairs iLat ti s I i' has been cens true ted e ssentla' vY
c-cod K;to sbit-dspe c ificat ionis and wi th proper opera-t ion wilcr;eate no m.,nacO.

00



-December 20, 1967

Townm and Country 17cmes, Inc.

Concord, 1,e~w F-moahtre

Ii Dear Sir:

'Ve are in rtecent receipt of 5oil nnal1y3is

in 'orm'.~on on your proposed dam acro33 Va.term-an ::z-k
in haverhili) !' I3pshii-e.

Fx:u-i ation o, the !infcjrmlation suhritted leads
us to conclmce Lhnit if tlhi.- -i-t .ria1 is pro, erly p1-hced
ft should pro.*u-c-2 is factory results.

Tha conditions rferrod t.) in our Au-ust 13, 1967
Jcvtccr of 2~-~1hvn no-; b -in- met, you rnAny ccvm.ence
con3truction an loI structure at your conv'z nience.

Very truly yours,

Ceorge M. %'cGea, Sr.
Cha irran

3Z 24 c S'<p



'~,, ,' -I j0- L Z Q ;l T . ~ D~ - _ DATE:-S :: -- .t* C.

LL z LIC'1I) LIT TEST -%
;iQUID AND PLAS [IC LIMIT FL 1,L ,C t !T TES- -

T ilRI,\TIONS Pl r. A Si , Ic!T ; wDE 7.

' IA A ',) CC ,'APUTATIO:, SHEET FT FLC, , NEX - S

, Ll'iT T .;--ST 2 3 4 5 6
D r L t u, r - r

,-... . ... ...... -'-i _ ..' - _ _. ._ _ _ _ _ _

0_ s

Tcrt 'Y!! 7 -

- .Tc'e Dry - - -~ 1 & Qj . .
-. "-,, : r 7 -- 3- C 31_0 -

, f ED Sci | 0 3 7 7--- , ;3 -

. . . . . .. ... .. .. . . . . . .C o t e n --

L.ASTJ L/Mlr TEST 1 2 - ___ 3

S cr, - r e __ -

* ., .. _, . ..;. _ _ -, '-- - - - ___,_._- . . . . .

- - . ... . .. ....i - . __ _ _ _ _

I.S: ,; Tre Vry_- ________ ____

+ [ T Sc r Dr

c r

FLOW CURVE RESULTS

....... . ......................................-
*~ __

a. ......
I ~~................ ................................... " ..PI - -

...... ...... . . ....................................... LJ •

IT,

t ... : : : ::: : : :! : :f ........... .......... .

I. .....-... .. T

5 6 7 i 5 u 15 20 w* • • • 0 0• e 5 . U V



* w. * ~ * S

C, C C' C fl 0 0 0

f-I C - C

I S S*

II rr~vv~
- 4-

it I _

5 S

-~~~~1~1
I C

I- 'A

I I

4 __ K *

_______ - -- r---------'--*-.----.-.------ .~....., 0i1 I I ~ IKHH/JIHKi~-
A I __ *

C,

C / I

C I / I
* S

'9 I

- I I I I '- C.-
C - 0

I I

~LLL+Jiii _______ ~ r r *
0 4-1 ~~-~~-*---* _______

71'Il 2
I i'I

1 Il I * S

I'.

U

-J
-~ -, - i--.~j -- -.- ! -

V.- ~* S
~ I.-

I I I C) C. -~

?~**~ _ _ __ I ~ 77 1 i 1*

C' C' C- C C- C, C C C. c
C-' 0. (* I- ~ L.A *) cJ .. -

S S S S S ~' ~@ S S S S S 0 5 S S S



Y L F A.o i SAt'LE NO '7

T F TARE 3M, .. 2.( TARE~ N-') I Er ___________

T C, SA7 -LE "r' - U. LCC AT ION

- ... ... .7 I H L AT I VE

N I VT A I NS F E C E NT PEcC E NT PvRS
ILL I I N '3PAVS RETAINEDL F I N ER

_I _ _ _

I 1-__ _ t__ __ _ _I__- 0

I I.. .. , C

L a - - t---.-- -----. ... ,*""1 .. .. 52 I __ __ ________ __ __ __,_ __ ___,__ __

.. .. ..... . .. .. . .. .. .. . . .. . _ _ - _ _ _ L:_ _ _ .

,:, 9 , , r: __, _ I I -. ,

JI

• - V .i-7V. 23 V~____~_________

S -*. ~~..... ..... ... __-_______

1 7 r)': "" "

I t . . ._ "_ - _ _ __ _

c- 1 -

* * * * * * * w w w



) < z&.-.-L.? 5_5 * •

"-& <2 t

j - 0

Z- 1 ... ,-

S S

I •

S S

,"S ,-- , S S



hTare;L Se: e I Ca. I>

2 r- ,1cv o - o 1 lyers ihI i rp

CH Initial %t. s1 , o(

T c t t C: A'Lr r' f ! Iarr t'Y4 -, L .I

DIJA A f CY71 v:

1sT c t -,r cc) t ,' r -- C' c _

VC I f -( . .

i G

'rc sc£ -ro Z3 (' )

(I - c .ct r "1 £§n 3--' i~C~

f,--- C,

7 i . o I __-_ r at_ N

v;; :7;, 77 7e - II ___

cc'.~; t w 3,~t ~ II________ I______________



);. , ,O : -%'7r - 2 " . .. . ...... " : '.3 > _____ DATE:_

LL LI U t )fl,..I T: -T

LIQUI'., A!t~) PLASTIC LIlYIT PL PL, STI I I I 7

.:IT 13xT1,2'S PI I PL ASTICT". iT'

V7ATA ALLD CC.0 PUTATIO i"E T FI - FL w I,0'- -

T I :.T~J 1 .C

1 IU , L!, T - 2 3 4 5

ScrI,~ .;,,- /'3 '"-1,.

| ' . . -,- :..2 _ 3," . " ! :

I• ,r l lc * .. "* 'T'-'-- T 1 2 3) c, r i

oe31, .;J 0'D

-- ~ 3~~-2:u

- - 7' '

..LA ~ I 1 9 .. ...... .... ....... 2 3.. . . . ... i...

- 3

>. j. . 2 . ...... . . . . -

K :" .... ... . ........................ .... .... .. _ .I! . ;

I - . . . . ..-.. . . .".. .... . .. - - • - - | .. . ..

.. . . .. .. . .. . . . . . t L I . .

. . ... " .

''¢1 . . . . ...... .. ... . . . t

G . . .. ... ..................- -...--.......... ......

U . ..... ::.............. .... : .... .. . . . .

.. .. ... . .................... ...... ii S

h -- -.- - . . ... . ., . . . ..



S - ~ ;;: S

/17

z-~ * K -

- s*. 'K *

6. S
N

K
I -

'I

) . .~ S*1~

C-
I --

-1

r~ ~
a

e

N

I t~'j - S
-- --- *- - -

.-. .- --* V

S

V.

.7 I S

-7

I.-
* 7P~* I S

7,
//

/7
* / U S

I /
/

~ /2

'I S

S S S S S S ~ -~--~ U S S S



_______DAT E ~jj i j 7~*U ~ io ______

V 'T 0 SAPW'-LE + TA, LA~O G~ SAIWPLE ND _____

.T OF T Ar'E m7 . R!:. C.~ E__ ) PTH~_____________

*7 OF SA~dLi E s . LOCATION ~ ____

E4 i~I G~t CV LATIVE

RIV E~.~ T REA I N E C EC E T P CENT R E p K s

N'.'F 1L LI IN SRAk.'S PfETAINE, F INEFR

7'

~~~~~~:-:~~~~~ 3.. -r r vt- - --- - & z r r - w t ~
a:

l53

C.KC~12.12

___ ___ 27 ~ --.. ~L2?_ _

C, h ___ a ___ ____ _ _ _ ~ I 7 ____

0 .C (:0 ________



. . .. ... . , C. ;-C-)> 
.>

.

•.CI" 1 I 
C. 1

iI I

if ?I I 11- 111 I , , , 
0

I.. -- 

.

<"IK I ----i-- - - i" '

I
< , :I t ii -  --

: 
, 

o 
: .-. _ _.- -. . .. . _.

€-1

C3

, - V , 1 '- 
-- 4... '

'.; r, .I 
j 

---

"S ! I.! t , : i , ' -II-. - '- S C- , - .
*** I ' ( 

1

* 0 0 0 0 S S U US U U,



U, .-"T'' N U 'L"o,. o LL L r,

CONS U LTI N G ENGI N E E

Tost Sa~lo ::u:.'be,, 3Satmle o m c

,, in 200 27.7"; Pass'n 200 0'

IA 116 rt ii a~

Ln 20 0-12,0,.

-T-

C On

* S•

I If
tI 0 s -0

* S

U S S S S U S S S S S S S S S 0 5



3 [ (t -~Lt A,

/7. tr it

S S

lot I orL>, it 0 0
10. S~ i " r i -; L c t 1 Tc'' J'r

jj jUW P r v r~ )
12. 5 t 1, -L - t Outlet ,mt ructrtI I11

13. S L, 1: if ;,; 0; t 'St i'i -. r c. '.a

Ir-n -- : I L")lI3 'F 2L i v reani a:

15. c~ In 1'-LV,2 Ou 11-tlc. \ctv me

S LS'

V, S Sot



S

I

S

S

a

'0

0

S

S



S

S

a

S

S

0

S



0

I

.1

S

a

'S

0

0

0

S



0

* 4

ad

0

a

"A

1

S

S

0

S



04

.I

I lit

00



S

I
V

A-#11

14

1~ *'j *t

SI'

S

4l~

S

e.
I. I *~ -a-

~

* '4~4~t Ait -' I

0



0 t '1 ~~:~wt ;;4 *' '

#

~;4 -A~

I
S

L -

a

0

*
~ 44

6~

1~ ,

S

0

0

0



r - ------

* ft. .*~

a

S

a
w~r

it

'0 S F

~ -Pt '-~ -~'b 4

I>
lb &

' 4
* 'I -'

I

S

F.

I.

U -v-. - _________



. -4. tE

It, -- SIf

44 _Ib



0

iF'

fr'
S

'0

S

S

S

S



* S

1i!i)rK&)1.QL 'N

* S

S S

S S

S S

* S

S S

* 5 S

* 5 S

S S

S w U S S S S S S S S S S S S S 5 5



JPJTEoT -.~f S"LET rL-":o

U

* S



* DUE HESNZ-HU..~. 9 1 ~- . Ct :vc2;7' S
I,

F S2EJL.ZT . , . . S<EFT,.o

-- - -- . Thr 'in - - -

I S

- .7"

C'.-. .~...........-

6 S

/1'' .'

* 6 S
-. ,-" . -.

-. I-' -.

* f&-.-.&r' - :----'-- -- s: r-: - . -' (.5 - s

a - ~'t I'------~ S

- 7 \ ~ V '>4K. a

* I S

* I S

* S

* 0 0 5 5 5 S S S U U U U w e 0 5



DUFRESNE-HENRY ENGINEERING CORPORATION

BY ri SUBJECT .- _ '' ' " _ '- A2C '--SHEET NO.., OF

DATE I-ili "7- -" > ' " JOB NO. -

- r

-SS

74 ... e VA

26-7 Zz; 4; 0 S

Aq
$ A J'7-X ,C..5 -' 7T V C& ," " . 7 7 7 , /

J I

" 74 
'

*1- g io Z . '. 4 7 3z

207-, . i /6. ;. -
2_ .3- J..... .. ..

77 3 . . .. c,2.? ......



I

I- SI

- -- *- jL -

b..I'
\- I*

ia AI -_i_ i i i_/ i i_ - i - S.. . , - _- . ;



Y: ,/ .' ,L :XQ '" , ,....

- i- -'-."-

( t*.7."77',

- .. ' (17"'

,2. ;:"i . " ' 4

I * ,S

I \

\



'4

* S

0

I-

C,

K ~ - - . -- - .;~- 0 0

6 0

\

I -. 0
''-N.

I
V

N -~

"A. N 0

I . . 6

* 6 0

NLii~7i~i 7 -.~ - Li. .. "7W~

SI

N

* S S S S U S U U



DUFE~~z~~- I-:~.~KY L;~~;I,:. El

.1

r~v I ~-~' C

flAK 'II -, __________- JC>3~O -

* S

-. * lii.

-~ * --- 0 S

~--

S S

- r'76.-! - - * 7 - 5 5

-~~ 7 ~7 -
-' -

I S S

- I
-. r -. - *-- /

/ p -.* /)/ /

-/:.-, ~ S S

.~ ~

I.-

\/~ /

S S
* *- * (

- *- *~ I

S S

- I ,- C -

* 0

* S S S S S S S S S S S 5 5 0 0 S S



DL: V -t:i:.~. :IV7>'?~C~ ccv~-KY'i.Y.:i

SL!~. r K - - T

p.c)

/ 7'> - -r - fT Ar~ 2 7 S

j C 4 S

C,.. /
/

I S

S , /,.~.. ~ S

SI

.1. - -

I

a 5

* S

S I S

* S

S S S S S S S S S S S S w S



* S

* B

2

* S

S S

U ',-,* S S

* S S

N.
N

Li S S

I N S S

N

N

* S S

S S

S S S S S S S S S S S S S S S S S S



l t

I-J I1 4. 1 [a A L L /AL
I , J .4 .

) J , -. ' Ar j t , ' [ ] !

l -. . .,.* ,j)f aPi I.

* ~ ~~~~ L A t. *A A. i, A;. )M UA

it NI 4:A,

.4.,- '' ..- ' -. ....... 1 "J.,, *3 I JJ. . ' .. 4 . " . uj lO.r, A

l:. -" . ) I - KI + ", , .. , .. , L .t Al-' 1.,-La .' 2.75 sit 1.co

Si,,. '.. ,'/,. ,2T1. S

aI .'. i .- . ii.). ". 7,. Liii. ).. '54*, 3.*

1.. 1 .

fRi

1 1 
4  

.'. , '3 L ,
v  ,

i ul a .' .ll 7 .
I , . ,, .. . , 7.

al) £ , .- ) I.

'.'S ..I . ,.J '.:

1 , J .. a . ' 3 .

I , " ,,, . , ., N+.

* . a. 4. •

4 .



I"'.

C S S
I -.. -. '4.

-5.

n '. *- , sit.

.5-, j*, ,... 4's.

1 ~

'I',.
V.
5, .-..-

CI 11-"- ""J.~' 5.'. 0 S
ii

1'

12 9-. C.t'. .'.&

I 1: -' .9.5. -. ' ' -

Is 2 2.33 4. 5" II;).

I .1 '~. C . a , - .s5'

1 IS s.,s 2.3.5 .053.
I Is xc 2.,5 2.'s ,.oJ. 5 5

p I 19 1 j*~1 .,.9) 39L0.

1 1" 2 J.s) .514,.
I I'. J.4~j 5's'.

Is, j.'S sy..

I 1" " 1 -. '>

I, I.1s

I 1-' 1.1 sill.
I li 9 1.15 .2~l.

1 &.. I..'
1(19 ~-.'-9.'s Ws.

1 1-. V C.,. ~S2 9'W.

I Ic. 
1

s c.'.% C.".. 5..:..

1 Ic ~ 4.9'

Ic. 5, 2.." .5,42 152.5.

~ :2; I~1
I I? ' 3.54 '9,-'.

1! ~ 5 I
I H ...t.l 71'.,'.
II' 9.51
I j' s's cl-...

* Ii: C..,. S S
I 1' .2k Cc...
11-'
II- '...,I -.

II,',-------------------

II'-.

* is) I. 9. '. 1 .2.,.
1 / -. ;'-. -. 5 5-. 5.

I ~ ,..~ 'I

--I---

II ~..'.- S ,,..1 '. 5
.5 - -' , -. -

I .. ' '.

S S S S S S S S S S U S S S S S S



* - * ~ Q

12',.. 2.>

>- ".0 I'.,

A-FT 50:.> ',.r. ,.u.

I S

* S

& 6 S

$1411.

* * .~. ~ 1'2~. i~fl. Va.> 2. 0. U. - S

* S'I

I . . . . . . . .

* 5 5 S 0 S S S S S V V V V V V V S



-
. -

* S
* I - ~- - . . . .

I I. . . . . . . .
I.. . . . . . .

- . . . .

V . . . -

* I - . . . . .

I . . . . . . .

4>: II: : : :
I Ii . . . .

-I . . . . . . .

II . - -A . . . .

I . - - I . . - - - -
II - - - I - - - - -
II *, - - - I - - - - - -

* - - - A - - - - -
* - - - - - I - - - -

I I~. - - - .1 - - -
I *. - - . . - - I - - -

* - - - - -I - - - *- S S
I. - - . * - - - - - - - - -

* - - - - - - - I - -
- - - - - - - - I - - -

I I' . - - - - - - - I - - - -
Ii . - - - - - - - I - -

A - - -* - - - - - I - - - -
* - - - - .1 - -I-

*.

* - - I - - - - -
* - - - I - - - - -

I.- . - - I - - - - - -
II... . - - I - - - - - - -
I ~-. . - - .1 - - - - - -

* - I . - - - - - -

II * - I.

- I - . - - - - -

I i * - - - - - - - - -* 2

* S
I *. * * - - - - - - -

2~ * * * - - - - - - - -

I-
I * - * - - -

I I : : : : : : :

* S

* S S S S S S S S S S S S S S S S S



RD-R156 427 NATIONAL PROGRAM FOR INSPECT ION OF NON-FEDERAL DAMS 2
LOWER MOUNTAIN LAKE (..(U) CORPS OF ENGINEERS WALTHAM
MA NEW ENGLAND DIY MAR 79

71UNCLASSIFIED F/G 03/03 NL.



111 1_--= 3 1112

S IIIll

b2

111111U .

IIJfLj25 1111_ 6~III'

I N 11 1 M I



* S+

IS II AQ I u" i I A ,' jr 0-+L .J I NA P4

1 1 0 0 1 - 0
R., I I 'u JAt A

SLOS CLLS A... IKLS ISAML

C.J 0.0 0.0 1

N .T P!) N11.. LA. AAl KK x I SK ST~kA
.0 0 0.0 J.0 -1.

i.. .w+ J. Ii. ' *14. 1125. 1 7.. 0. 0. 0. 0. 0.

T i lt t.P. SA. LV-, I , ELP 0U T

1 0 to ,, . 1. 1.
1 0 20 71. 1. 1.

I G 3, tJ. I. .

1 0 40 7L0. 1. t.
I C ' ,, 71a 1. A.

1 0 tO T .7. cI
I I tL-i 1. l.
I I 20 761 . 1. .
1 1 10l I. I.

I 1 761 A. 1.

I I 50 lL I. .
1 |0 Il 0. • I.
1 2 10 u ~ . 1. 1

1 2 21 761. 1. 1.

1 2 30 761. 1. 1.

1 2 40 to. . 1.

1 2 50 It,. 1. 1. 1 0
1 2 6O ?61. . A.

1 3 10 ?lu . 0. I.
I 20 7tl1. 0. 1.

1 3 30 l eo d. 0. 1.

1 3 '.0 7l . 0. 1.

1 3 !u I L. 0. L.

3 6) 761. 0. 1.
1 4 10 ,. 0. I.
1 420 161. 0. 1.
1 4 7 f 1. 0. 1.

1 4 .j 761. 0. 1.
1 4 50 7Ll. . 1.

1 4Lu 1l . 0. 1.
1 5 3 lot. 0. 1.

1 5 20 7C,* 0. 1.
1 5 30 761. 0. L.
1 5 43 10i. O. 0.
I ! !0 It,.. 0. 1.

60 lbo. 0. 1.

1 6 20 7oL. 1. 2.

1 6 30 lo1. 2. 1.

1 6 40 7b1. 5. I.

6 50 Il. 1. I.
1 60 l71. 12. 1.

S I I0 1,. 17. I.

t 7 20 lo". 23. ?.

1 '3 20 7t.,. Z .'I.7 t) A 7ts. .2. 7.
1 (10 63. .7. 4.

8 20 16.. 55. 6.

1 .' 30 l... "o* 13.

1 9 4 12,. 1l. 8

1 10 10Il. 7.!. iO. I

1 1 lb . .. 11.
," "0 lj 714 1 .

* .' 7k,. Ii. I'.

L 1 0 '3 l1 . 11. 2i5.
l 1, 16'. 1. 1*

eII 20 1:. o3. 2,.

30 11 1 . 04. 3..

CO I ? '

"" 1 * 3 ??). It. 6.,.
1 1 i . I . V" .'

Ii tor
1 "20 • • • •



2 1~ c)

1 . 3 .

.5 so 5

1 16 u 1 .. I

76 ) *..

3 1)

I 6 j. .. 5

9 4)~....

1 2- C. .. *

1::
2 1 2.

a 6) . ...



0 0.

1. 0. 0. 0. 0. 0. 0. a. 0. .
3. 0. 0. 0. 0. O. 0. L. 3.

L0 . O0 . O. b9. 4O. 1i. 5.. 12.
bi. 1 . 2. . .9. 10. It . "2.
12. 73. - -. 1J. 7 .. .. I. 1 . 14.

4 . t . l .2. ;. . t 1 . t4 1. 1 2. . It,. 250.

3c .3 0 .4 C. Ob I d . . 5 1. 7..6)

b it. V;,%. 003. 60 , . I b I. IL tJ I t, ij. j *. . I'.Jo. 1513.

!,,. .. • I ) 31. 14 e. ! 3 I., . . I . Lc5b.012'. l . 1 # I. 7 3 do.L 3 . %C o. 1. L 3t I . 2'v.241. 213 . L 7b* .5) 13 -j .4 . 437. Jd L e?. i d

0 . , ,. 1 ,5. 1 92. o3. 80. 3.7j. 1 72. 0

Pt~~~~4CPL AN.) EX-Hb1 U- 2 -HUz- K Iu L J

0. 2 2 .. . ),J . LJ C. 1.201Q, ... . 0
A*-F 4 1 . &.. . . 5 . E X. . 4

4O' * C

0 .V oj " . ,€ . . J 0 . o o . lJ . l, ,d . O . O . O, O .

S. .0 . . J. 0. O .C .0 U.% O 0.ILI 
L

• • L

} :l L
• ")l *L

2 i*

I A .
L

.t, ? l * •L

" +*Y;+ * *L
1 "> TI
4:1I 

L
,,3 'z•L

4 + I

'* % l *L

+ , I .L

") 1+ • L4
b~~ ~ X+'

" 1 L

• 
L:

w lp J



a 1 .1 j 10i. I. 2.

t 12 '3 ?,. k.. a.
I I (., I. it.
L 12 t. 131. >)..

1 13 2J 1 z. Zj4. .
1 13 33 1,05 . 2*3. 46.

I 5 S OJ; ,1'. 57.1 13 4 o Ij. 424. 0 I.

L 14 10 d'1 . 1. 7.
1 14 Zj d2J. 7P.. 1'.

-~~ 4 3' 0 .12. . 19'. 5
L,. 40 8 ... 51. 156.

1 14 63 o,44. o ., . 'to.

L 15 10 ;j5 . 67,. 715.

2 I u c .5- 12J. LJ.
15 30 1?a 1 . 35'.

1 15 4'.) . ,i d'd. 391.
L I 53 , . o . 40 .g1 15 t60IJ " 1'. '. %, .

L 16 20 ' ,• dJ.
L 16 3 C gj* ~ . 11.
L I. C 3 -21. 1 . lot.

1 16 60 '.3.. 1L1. .

I L: I- 93>. I1/ . i2 t,.

18 '.0 9.t. ; ' I:12
1 17 2! 3. 15. I .5.

I v. 611 . ',,.. 1 0

I L 23 ',4 7. c>2. 9L. .
I I V 0 91o. L09. 113 2 .

I * I Z 9.s7. do,. IL91.
I to

. 
t, 9013 . 152 o. 7U%5.

1 1 1 1 1 '2o. t.2. '. .

1 L'; 2D 9 zJ. 2, . 94U.
I V. 30 9'10. 212. k;7. .

& 20 tO .,.3. 123. 54.

411 y3 1 11. 5 Z. b22.
u l O jb . 30'.1. b2I.

I 2L, t6.. 37'.
L 20 1 J , ?c. 1 .Z 7.,I.

I 20 i j 12. 13J. 5b4.
b 2 , 10 . 15. 1.

1 20 ) .G. 1>2. 379.
I 21 30 b1. 14u. 3,.
I2 ' o, . 1.). 3 0.
1 22 5o3 .o. L9. 35.
1 21 35 85e. L19. l..
L 22 40 85-. 11!. 3.,
1 21 50 05L. 136. 312S.1 2L to 05-S. 1.14. 25lb.

FA 22 1? 1) .1 . L I U. It3I..

1 2, O '42. 13. 2i2 .
L 22 60 D '.1. uI. 21'.
1 12 6I. ."Y7. 2 •o.
L 22 >) .23 . 4. 1 .1 23 13J 3 ) . dU. 2l3..

I 23 3 o ' O33 . I, . I •i
1 23 j b3. 13. 1 t . 0 0
1 d3 40 o32. 10. 157.

S U4

PI,~~~~~ AKI0 .K TILVA~

c ~ ~~ 102.5j. 5

S~~~ . U -, . . I . .

4. L 0 4'#L1



* ~UKKJI I SN

L O-.CJ LJ .1 <.JI L, J t IKVEJfL1 . .

J.4J.K I JL .2C L 'I .) .( J 0.0

0 2c ....

0 . .. ..

it 3 1L.

2 43 1K...

1 4.K .

K . 3)Z 1

t '.I A

I? z
K 13 1..

K . )I...

iK lp' 0 ...



1 (. * L -. • .. .

L . I3c.

P. L . .J o . * . .

4 .j* .

. *.-- : 3. *O .I o o . •

-T h. 1J. ... I. * •• 1I

1:0

1 11 20. . - ,.,• •.

' 17 IC. .o .0 • U

a 11 bZ.. . . I UJ .

a, ,a 0. . . . I .ZO•

I. .
I I8+ o . ... * . I ..,..

2, 23. •
I ii) ' I. *U . •.

lt z .",3. U . . .•

e 1 t3. 1 : : •o

1
9

... I . .• .

I1 1,*. .. * * •*

1 2 .

I t8*',. I .

2 XO I ( . * • *

U ,. ' .r. . ,-*

1 2 , 0

1 3? - I . . . .. *

1' J. I * * "

1 21 10 . U . .• . " "

,

Alh2 821 2- .. • .."

F -S 2 S +

5 I

* S S S S 5. . "



~..-. ..-------------- - -.

d

~.v

/7

-, 1~' 7 -

0

*

)

0

*

* . 2



APPENDIX E

Information as Contained in the National Inventory of Dams 0

I. O S



* S

I

(fl ~
S. Li S S

A -.

- ~ I

I. -
7-

0 7 ~--, I II j S S
I ~ ~ ~ z

* I IC Z
S I

.1

*fl -~ .~ 3b - -- 3 ~ S S

C '-'S -
* ~c~I, -~ V -w -

- '. 4 . -

-~ *
- I

LLi - -~

x

-~- .3 "3 S S

-.3-

M ~ . *
0 . C-

- I S S

* S S

* S

* w w w V V V V V V V S S

i



a E

40"

.0




